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To date, 18 human studies have assessed the safety of anthrax vaccination. These studies, some
stretching back almost 50 years, reported adverse events after vaccination in varying degrees of detail.
The following sections report the design characteristics of these studies, the number of men and
women participating, and their specific findings.

Among the studies described below, one of two vaccine formulations was used. The Brachman study
and the early Fort Detrick studies used anthrax vaccine manufactured according to the original 1950s
formula developed at Fort Detrick, Maryland (sometimes called the "Merck vaccine"). Research on this
vaccine has been repeatedly accepted by the Food & Drug Administration (FDA) as relevant to the
understanding of the safety profile of the current anthrax vaccine, developed in the 1960s.

In the 1960s, the production process for anthrax vaccine was improved to increase the concentration of
the active ingredient, known as "protective antigen" (increasing the vaccine’s potency), and to decrease
the amount of other bacterial components in the vaccine (e.g., proteins called edema factor or lethal
factor), thus increasing purity. This purer, more potent vaccine, manufactured in Lansing, Michigan,
was licensed by the National Institute of Health (NIH) in 1970. Responsibility for vaccine regutation
migrated from NIH to the Food & Drug Administration in 1972. FDA reaffirmed the anthrax vaccine
license in 1985 (Fed Reg 1985;50:51002-117
http://www.anthrax.osd.mil/Site_Files/articles/Indexclinical/Fed_register.htm ). Additional information regarding
the transition was published in 1962 (Wright GG, Puziss M, Neely WB. Journal of Bacteriology
1962;83:515-22).

The CDC observational study involved people who received either the original vaccine or the improved
vaccine, or both. The other studies described below used anthrax vaccine manufactured according to
the improved 1960s formula, the same vaccine used in the United States today.

Details of each study appear on following pages. The 18 studies include:
Group |: Studies from 1950s into the Present
A. The Brachman Study (pivotal field trial evaluating safety and efficacy).

B. The CDC Observational Study (the follow-on open-label study between the Brachman study and vaccine
licensing in 1970).

C. Fort Detrick Multi-Dose, Multi-Vaccine Safety Studies (evaluations of Army laboratory workers
vaccinated hundreds of times with dozens of vaccines).

D. Fort Detrick Special Immunization Program (SIP) Safety Study (continuation of the previous study
among more workers into modern times).

Group {I: Studies from the 1990s, Data Collection by Survey

E. Fort Bragg Booster Study (evaluation of additional doses of anthrax vaccine among soldiers
vaccinated several years earlier during the Persian Gulf War).
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F. USAMRIID Dose-Reduction / Route-Change Study (study of anthrax vaccine administered by two
different injectable routes of administration).

G. Canadian Forces Safety Survey (study of Canadian Service Members).

H. TAMC-601 Survey (study of adverse events after anthrax vaccination of medical personnel at Tripler
Army Medical Center).

. U.S. Forces Korea Vaccination Series (study of adverse events among personnel there).

J. Reports involving Anthrax Vaccine Submitted to the FDA/CDC Vaccine Adverse Event Reporting
System (VAERS) and Evaluated by the Anthrax Vaccine Expert Committee.

K. ROTC Cadets at Fort Lewis, Washington
Group llI: Studies from the 1990s, Database Analyses

L. USAF Air Combat Command Study, Langley Air Force Base (study of outpatient medical care among
Air Force personnel after return from Southwest Asia).

M. Fort Stewart, Georgia, Reproductive Health Study

N. Reproductive Outcomes of the Wives of Male Soldiers Vaccinated Against Anthrax (Preliminary
Report)

O. USAF Vision Study (a study of visual acuity among vaccinated and unvaccinated air crew
members).

P. Army Aviator Flight Physical Examination Study, Aviation Epidemiology Data Register

Q. Defense Medical Surveillance System (comparison of hospitalization and outpatient visit rates for
those vaccinated and unvaccinated against anthrax).

Group IV: Other Studies
R. Mycoplasma Study

SUMMARY: Anthrax vaccine prevents anthrax. Anthrax vaccine does not prevent other health
problems. This is evident in the similar rates of hospitalization among Service Members vaccinated or
unvaccinated against anthrax (section Q).

Like all vaccines, anthrax vaccine can cause soreness, redness, itching, swelling, and lumps at the
injection site. About 30% of men and 60% of women report injection-site reactions of 1" or smaller
diameter, usually lasting only a few days. Lumps at the injection site can persist a few weeks, but
eventually go away. For both genders, between 1% and 5% report moderate reactions of 1 to 5 inches
in diameter. Larger reactions occur after about one in a hundred vaccinees. Beyond the injection site,
from 5% to 35% will notice rashes (16%), headaches (14% to 25%), joint aches (12% to 15%), malaise
(6% to 17%), muscle aches (3% to 34%), nausea (3% to 9%), chills (2% to 6%), fever (1% to 5%).
Again, these symptoms usually go away after a few days.

The vaccine's product labeling ("package insert") indicates that systemic effects occur in 0.2% of
vaccine recipients. This value of 0.2% is unusually low, compared to other vaccines and compared to




modern data collection with the licensed anthrax vaccine. The low value probably reflects a "threshold
effect” of counting only cases of substantial adverse events, in contrast to mild adverse events.

To monitor rare or unexpected adverse events associated in time to any vaccine, DOD health-care
providers have participated in the Vaccine Adverse Event Reporting System (VAERS), since its
inception in 1990. In addition, each VAERS report involving anthrax vaccine is reviewed by an
independent panel of civilian physicians. Between fall 1998 and the present, this panel has detected no
patterns of unexpected adverse events related to anthrax vaccination.

There are no known long-term patterns of side effects from the anthrax vaccine, based on an ongoing
series of studies at Fort Detrick, Maryland, and elsewhere. Reports in this series were published in
1958, 1965, and 1974.

Despite the extensive body of knowledge regarding the safety of anthrax vaccine, safety monitoring
continues, as is prudent for all vaccines and medications.




Group I: Studies from 1950s into the Present
A. The Brachman Study
Citation: Phillip S. Brachman, Herman Gold, Stanley A. Plotkin, F. Robert Fekety, Milton Werrin,

Norman R. Ingram. Field evaluation of human anthrax vaccine. American Journal of Public Health
1962; volume 52: pages 632-45. http://www.anthrax.osd.mil/site_files/articles/indexclinical/brachman.pdf

Investigators: Epidemiologists at the Communicable Disease Center (Atlanta), the Johns Hopkins
Hospital (Baltimore), and the Philadelphia Department of Public Health.

Period of Observation: 1955 to 1959

Participants: 1,249 people total, gender unspecified, of whom 379 received anthrax vaccine. At least 3
of the 26 cases of anthrax detected in this study occurred in women.

Vaccine Studied: Fort Detrick formulation

Study Design: Randomized, placebo-controlled trial of anthrax vaccine among mill workers in New
Hampshire and Pennsylvania who processed raw imported goat hair.

Findings: “The typical reaction was mild and did not cause any interruption of work.”
(a) Injection-site (“local”) Reactions:

Mild local reactions, consisting of 1 to 2 cm of redness, plus slight local tenderness, occurred in ~ 30%
of recipients within 24 hours after vaccination. ltching was noted less commonly. “In general, all signs
and symptoms disappeared within the next 24 to 48 hours. In many of the cases, this minimal degree of
local reaction would not have been noticed by the inoculee had not his arm been examined at 24 and
48 hours after inoculation.”

Moderate local inflammation (a defensive reaction to irritation) (> 5 cm in diameter), occurred in 4% of
recipients.

Large local reactions occurred less frequently and consisted of extensive swelling of the forearm, in
addition to local inflammation. “Three individuals experienced edema extending from the deltoid to the
mid-forearm and, in one case, to the wrist, with a definite collection of fiuid in the bursa of the elbow.
This extensive edema disappeared within three to five days.”

(b) Events Beyond the Injection Site (“systemic”): Brachman, et al., did not differentiate between
nonserious and serious events. Systemic events occurred in fewer than two per thousand (< 0.2%)
recipients, including “...two individuals who experienced, along with the edema-producing local
reactions, some malaise of 24 hours’ duration.” Even less frequently, fever and chills were noted.

(c) Events or effects by gender: Brachman, et al., did not differentiate between men and women in
describing adverse events.

(d) Length of time to resolution: Brachman reported no adverse events persisting beyond five days,
except that “A few inoculees developed small, firm, painless nodules at the site of injections which
persisted for several weeks.” They also noted “Half of these edema-producing reactions were maximum
at 24 hours, and the remainder at 48 hours."




B. The CDC Observational Study

Citation: FDA Panel on Review of Bacterial Vaccines & Toxoids: Food & Drug Administration. Biological
products; Bacterial vaccines and toxoids; Implementation of efficacy review. Federal Register 1985;
volume 50: pages 51002-117. http://www.anthrax.osd.mil/Site_Files/articles/Indexclinical/Fed_register.ntm

Investigators: Data collected under DBS-IND#180 by the Center for Disease Control (CDC), Atlanta.
Data submitted to the National Institute of Health (NIH) Division of Biologics Standardization (DBS) to
support the license application for anthrax vaccine. NIH granted this license in 1970. In 1972,
responsibility for vaccine regulation migrated from NIH to the Food & Drug Administration (FDA).

Period of Observation: 1962 to 1972

Participants: about 7,000 people, gender unspecified, involving about 16,000 doses of anthrax vaccine.
At least 227 of these people received 10 or more annual booster doses.

Vaccine Studied: Mixture of people receiving the Fort Detrick formulation and the Lansing formulation

Study Design: Observational study assessing use of vaccine in industrial high-risk settings. Side-effect
data was collected on vaccinees, but not on any control subjects. At the same time, CDC collected and
analyzed reports of cases of anthrax disease from around the United States (which recorded 24 cases
of anthrax in unvaccinated people, but no cases in vaccinated people).

Findings: “Local reactions are typically mild.... Only a few systemic reactions with marked chills and fever have
been recorded. All reactions reported have been self-limited.” “Severe local reactions and systemic reactions are
relatively rare.”

(a) Injection-site (“local”’) Reactions:

Mild local reactions (< 3 cm) were reported after 3% to 20% of doses administered.

Moderate reactions (> 3 cm to < 12 cm) were reported after 1% to 3% of doses.

Large reactions (> 12 cm) were reported after fewer than 1% of doses.

(b) Events Beyond the Injection Site (“systemic”): Report authors did not differentiate between
nonserious and serious events. Systemic reactions, reported in four individuals (fewer than 6 per
10,000 doses), consisted of fever, chills, nausea and general body aches, which resolved

spontaneously.

(c) Events or effects by gender: Report authors did not differentiate between men and women in
describing adverse events.

(d) Length of time to resolution: Authors did not report persistent adverse events.




C. Fort Detrick Multi-Dose, Multi-Vaccine Safety Studies

Citation: Richard N. Peeler, Leighton E. Cluff, Robert W. Trever. Hyper-immunization of man. Bulletin of
the Johns Hopkins Hospital 1958; volume 103: pages 183-98.

Investigators: Scientists at the Johns Hopkins University (Baltimore)
Period of Observation: 1944 to 1956 (mean: 10.4 years)

Participants: 99 men (range: 28 to 65 years old, mean: 40.1 years), 0 women, 99 people total,
recipients of multiple immunizations against anthrax, botulism, brucellosis, diphtheria, Eastern equine
encephalitis, influenza, plague, poliomyelitis, psittacosis, Q fever, Rift Valley fever, Rocky Mountain
spotted fever, smallpox, tetanus, tularemia, typhus, Venezuelan equine encephalitis, Western equine
encephalitis, and yellow fever, totaling 36 to 74 milliliters of vaccines, plus multiple skin tests to detect
hypersensitivity to microbial antigens. [For comparison, note that the six doses of anthrax vaccine in the
primary series total 3 ml.]

* Kk %

Citation: Richard N. Peeler, Paul J. Kadull, Leighton E. Cluff. Intensive immunization of man: Evaluation
of possible adverse consequences. Annals of Internal Medicine 1965; volume 63: pages 44-
57. http:/imww.anthrax.osd.mil/Site_Files/articles/INDEXclinical/anthraxlibrary/Intensive.pdf.

Investigators: Scientists at the Johns Hopkins University (Baltimore)
Period of Observation: 1944 to 1962 (mean: 15.3 years)

Participants: 76 men (subset of 99 reported above), who received 42 to 102 ml of vaccines (mean: 74
ml)

Citation: Charles S. White IIl, William H. Adler, Virginia G. McGann. Repeated immunization: Possible
adverse effects: Reevaluation of human subjects at 25 years. Annals of Internal Medicine 1974; volume
81: pages 594-600. http://www.anthrax.osd.mil/Site_Files/articles/INDEXclinical/anthraxlibrary/Repeated.pdf.

Investigators: Scientists at the U.S. Army Medical Research Institute of Infectious Diseases
(USAMRIID), Fort Detrick, Maryland

Period of Observation: 1944 to 1971

Participants: 97 men (subset of 99 reported above), who received 52 to 134 ml of vaccines (mean: 97
ml), plus 6 to 93 skin tests (mean: 55), compared to 26 age- and gender-matched, unvaccinated control
subjects

Vaccine Studied: Mixture of people receiving the Fort Detrick formulation and the Lansing formulation
Study Design: Cohort study, occupational setting. The third study included a small control group.
Findings: While there were some minor elevations in liver and kidney function tests and white blood cell

counts in these men, none of these men developed any unusual diseases or unexplained symptoms
that could be attributed to the repeated doses of multiple vaccines.




(a) Injection-site (“local”) Reactions: Not the subject of these studies.

(b) Events Beyond the Injection Site (“systemic”): Several laboratory abnormalities were noted
(including elevated white blood cell counts and elevated liver function tests). Many of these
abnormalities were transient and not detected in the 1974 study.

“It is of prime significance that long-term follow-up examination of these intensively immunized men
failed to demonstrate any evidence of iliness attributable to the immunizations. There is no indication
that intensive immunization interfered with the ability to produce adequate antibody titers after antigenic
challenge.”

The 1974 study concluded, “These data and the accompanying evaluation of an intensively immunized
population provide evidence that no obvious adverse effects result from repeated immunization. ...

Thus, this group provides reassurance that schedules for routine immunization with a diversity of
vaccines should not produce untoward effects merely because of frequency of inoculation.”

(c) Events or effects by gender: Not applicable.

(d) Length of time to resolution: Not applicable, long-term health effects sought but no hazard found.




D. Fort Detrick Special Immunization Program (SIP) Safety Study

Citation: Pittman PR, Gibbs PH, Cannon TL, Friedlander AM. Anthrax vaccine: Short-term safety
experience in humans. Full manuscript accepted by Vaccine, estimated publication late 2001.

Investigators: Scientists at the U.S. Army Medical Research Institute of Infectious Diseases
(USAMRIID), Fort Detrick, Maryland

Period of Observation: 1973 to 1999

Participants: 1,249 men, 334 women, 1,583 people total, who received 10,722 doses of anthrax
vaccine from 32 separate vaccine lots, assessed at the USAMRIID Special Immunizations Clinic (its
occupational-health clinic). Of this group, 273 people received 10 or more doses of anthrax vaccine,
and 46 people received 20 or more doses.

Vaccine Studied: Lansing formulation

Study Design: Cohort study of repeatedly vaccinated laboratory workers, with data based on visits to an
occupational health clinic (the USAMRIID Special Immunizations Clinic).

Findings: All local and systemic events resolved without extended time lost from work, hospitalization or
long-term effects. These employees continue to be examined and tested annually for medical
conditions since their last visit, yet no diseases or unexplained symptoms have been observed that
would not be expected in an unvaccinated group of comparable age and other demographic
characteristics.

(a) Injection-site (“local”) Reactions: 3.6% of doses resulted in a local reaction consisting of redness,
induration (an area of hardened tissue), itching, and soft or puffy swelling (edema) at the injection site.
The most common were erythema and/or induration (3.2%). Most people who reacted to a dose of
anthrax vaccine received subsequent doses without problems. But people who reported an injection-
site reaction were more likely to report a local reaction to a later dose. Injection-site reactions were
grouped into three categories: < 5 cm (2"), 5 to 12 cm (2 to 5"), and > 12 cm (5").

(b) Events Beyond the Injection Site (“systemic”): Systemic reactions of headache, fever, chills, malaise
(discomfort, uneasiness), muscle or joint aches occurred after 1 per 100 doses. The most common of
these were headache (0.4%), malaise (0.4%), and fever (0.1%). One hundred systemic events noted
above were classified as nonserious.

rious systemic event was reported in this study, a woman who developed multiple sclerosis.
[Background: About 10,000 people are diagnosed with multiple sclerosis each year in the United
States.] Her case resolved in 6 weeks and she returned to duty, without recurrence of her disease. All
other systemic events resolved without extensive time lost from work, hospitalization or long-term
effects.

(c) Events or effects by gender: Women noted both local (i.e., erythema, induration, edema, swollen
lymph nodes, lumps) and systemic events (i.e., headache, fever, dizziness, hives) more commonly than
men. Women reported more injection-site reactions for each of the magnitude categories. Adverse
events were reported by 0.1% to 2% of men and 0.1% to 6% of women. People < 40 years old reported
adverse events more often than those 40 years or older.

(d) Length of time to resolution: All local and nonserious systemic events resolved without extensive
time lost from work, hospitalization or long-term effects.




Group lI: Studies from the 1990s, Data Collection by Survey

E. Fort Bragg Booster Study

Citation: Pittman PR, Hack D, Mangiafico J, Gibbs P, McKee KT Jr., Eitzen EM, Friedlander AM,
Sjogren MH. Antibody response to a delayed booster dose of anthrax vaccine and botulinum toxoid.

Manuscript at journal, undergoing peer review.

Investigators: Scientists at the U.S. Army Medical Research Institute of Infectious Diseases
(USAMRIID), Fort Detrick, Maryland

Period of Observation: 1992 to 1994

Participants: 495 men, 0 women, 495 people total, U.S. Army special mission soldiers at Fort Bragg,
North Carolina

Vaccine Studied: Lansing formulation

Study Design: USAMRIID investigators actively assessed the safety of booster doses of anthrax
vaccine, given to soldiers previously vaccinated against anthrax and botulism during the Persian Gulf
War of 1990-91. All 495 were assessed for vaccine safety; 279 were assessed for immunogenicity.
Some received an anthrax vaccine booster alone, although most received booster doses of both
anthrax vaccine and botulinum toxoid.

s: No adverse event caused lost time from work or hospitalization and all reactions resolved without
lasting consequences.

(a) Injection-site (“local”) Reactions:
None: Of these soldiers, 67% to 74% reported no redness or swelling.

Mild: 16% to 28% had local redness and/or swelling in the arm where the booster vaccination was
administered, less than 5 cm in diameter.

Moderate: In 4.7% to 9.3%, the redness and/or swelling was > 5 cm.
Large: Three soldiers (0.6%) developed redness or swelling > 12 cm in diameter.

(b) Events Beyond the Injection Site (“systemic”): One or more systemic reactions occurred in 26% to
45% of recipients during the first 30 days after vaccination, most commonly muscle aches (23% to
31%), fever (8% to 20%), malaise (7% to 17%), headache (9% to 17%), rash (0% to 17%), or joint
aches (7% to 13%). We should note that these troops were engaged in a field exercise at the time of
this study. Therefore, the role of the anthrax vaccination cannot reasonably be separated from the
rigorous physical exertion commonly associated with field deployments.

(c) Events or effects by gender: Not evaluable.

(d) Length of time to resolution: No adverse event caused lost time from work or hospitalization and all
reactions resolved without lasting consequences.




F. USAMRIID Dose-Reduction / Route-Change Study
Citation: Technical report provided to the Food & Drug Administration.

Pittman PR, Kim-Ahn G, Pifat DY, Coonan K, Gibbs P, Little S, Pace-Templeton JG, Myers R, Parker
GW, Friedlander AM. Anthrax vaccine: Safety and immunogenicity of a dose-reduction, route
comparison study in humans. Full manuscript accepted by Vaccine, estimated publication late 2001.

Investigators: Scientists at the U.S. Army Medical Research Institute of Infectious Diseases
(USAMRIID), Fort Detrick, Maryland

Period of Observation: 1998 (enlarged study in planning, coordinated by the CDC)
Participants: 109 men, 64 women, 173 people total
Vaccine Studied: Lansing formulation

Study Design: USAMRIID actively collected safety data during a pilot study to evaluate a reduced
schedule for administering the anthrax vaccine. The safety of anthrax vaccination was studied in three
cohorts of people: (1) some got the standard schedule of the first three doses (0, 2, 4 weeks) into the
subcutaneous layer ¥%” under the skin, (2) others received two doses given subcutaneously, (3) a third
cohort received two injections into the muscle in the upper arm, about 1” below the surface. All these
volunteers gave informed consent for the procedure.

Findings: This study provides evidence that local adverse events are less common when the
intramuscular route is used to administer anthrax vaccine, compared to the subcutaneous route.

(a) Injection-site (“local”) Reactions: Redness and swelling at the injection site occurred more
commonly among those given subcutaneous injections, compared to intramuscular injections. Male
vaccine recipients developed injection-site swelling (induration) less frequently after subcutaneous
injection (3% to 19%) than female vaccine recipients (38% to 75%), but the rates were comparably low
for both genders when the vaccine was given by intramuscular injection (1.4% to 2.2%). Subcutaneous
nodules, which resolved spontaneously, were common among recipients of subcutaneous injections
(24% of men, 63% of women), but were not observed among recipients of intramuscular injections (0%
for both men and women).

(b) Events Beyond the Injection Site (“systemic”): Systemic adverse events were uncommon and their
incidence did not differ among the three cohorts. After the first three doses, the side effects noted were
headache (7% to 17%); malaise (4% to 10%); loss of appetite (0% to 9%); nausea or vomiting (2% to
6%); muscle ache (2% to 7%); itching (0% to 3%) and low grade fever (0% to 3%). All of these
reactions were graded as nonserious; none were serious events.

(c) Events or effects by gender: Male vaccine recipients developed injection-site swelling (induration)
less frequently after subcutaneous injection (3% to 19%) than female vaccine recipients (38% to 75%),
but the rates were comparably low for both genders when the vaccine was given by intramuscular
injection (1.4% to 2.2%). Subcutaneous nodules, which resolved spontaneously, were common among
recipients of subcutaneous injections (24% of men, 63% of women), but were not observed among
recipients of intramuscular injections (0% for both men and women).

(d) Length of time to resolution: Not specifically described, but temporary duration was common, as in
other studies.




G. Canadian Forces Safety Survey

Citation: Canadian Forces Medical Group. Letter from Assistant Chief of Staff Operations to Canadian
Clinical Trials and Special Access Programme, 15 October 1999.

Investigators: Canadian military physicians, Canadian Forces Medical Group, Ottawa

Period of Observation: February to May 1998

Participants: 576 people total, gender unspecified, members of three Canadian Forces units deployed
to the Persian Gulf during Operation Determination who received 1,676 doses of anthrax vaccine (1, 2,
or 3 doses per person)

Vaccine Studied: Lansing formulation

Study Design: Actively monitored study of adverse events after anthrax vaccination.

Findings:

(a) Injection-site (“local”) Reactions:

Mild (1 to 5 cm): after 4.4% of doses, reported by 12.7% of recipients

Moderate (> 5 to 12 cm): after 0.2% of doses, reported by 0.5% of recipients

Large: none reported

(b) Events Beyond the Injection Site (“systemic”): Systemic reactions occurred after 2.2% of doses,
reported by 5.7% of recipients. Reported systemic events included headache (13 reports), flu-like
gastrointestinal symptoms (9), fever with or without chills (5), foul taste in mouth (3), and neurologic
symptom (1, temporary, not considered serious). Two individuals reported heartburn after each of three
vaccine doses. . One individual reported a persistent lump (nodule) at the injection site and multiple
nodules at several distant sites, but it is unknown whether those lumps existed unnoticed before the
vaccination. One medical officer noted several cases of fever and chills, with or without malaise; in all
cases these events resolved within 2 to 5 days.

(c) Events or effects by gender: Not described

(d) Length of time to resolution: In all cases except the persistent nodule, these events resolved within
2 to 5 days.

H. TAMC-601 Survey

Citation: Centers for Disease Control & Prevention. Surveillance for adverse events associated with
anthrax vaccination - U.S. Department of Defense, 1998-2000. Morbidity & Mortality Weekly Report
2000;49(Apr 28):341-5. Reprinted in JAMA 2000;283:2648-9.
http://www.cdc.goviepo/mmwr/preview/mmwrhtml/mm4916a1.htm.

Wasserman GM, Pittman PR, Grabenstein JD, Rubertone MV, and colleagues. Analysis of adverse
events after anthrax vaccination in US Army medical personnel. Full manuscript for publication nearing
completion.




Investigators: Preventive Medicine Division, Tripler Army Medical Center (TAMC), Honolulu, Hawaii
Period of Observation: 1998 to 2000

Participants: 416 men, 185 women, 601 people total; physicians, nurses, medics and other medical-
support personnel who augment U.S. medical forces in Korea in military contingencies. Mean age 29.9
years.

Vaccine Studied: Lansing formulation

Study Design: Prospective, population-based, self-reported survey. The people surveyed are a highly
educated, medically experienced population, more able than the norm to describe adverse events and
with more ready access to care than other populations.

Findings: Regardless of gender, most adverse events after vaccination were mild and self-limited. The
results for all systemic complaints did not substantially vary between dose #1, dose #2, dose #3, and
dose #4.

(a) Injection-site (“local”) Reactions:

Mild, redness < 5 cm (35% to 40%). Women reported more localized itching (39% to 63%), compared
to men (25% to 28%). Women developed more subcutaneous nodules (73% to 90%), compared to men
(61% to 66%).

Moderate, redness 5 to 10 cm (20% to 25%).

Large, redness > 10 cm (5% to 10%). Moderate to large injection-site reactions were more common
among women (40% to 51%) than among men (17% to 32%). Women reported more swelling of the
lower arm (8% to 14%), compared to men (7% to 10%)

(b) Events Beyond the Injection Site (“systemic”): Women reported muscle soreness more often (62%
to 80%), compared to men (60% to 67%). About 20% of men and women reported symptoms that they
personally judged could be ignored; 15% reported symptoms that affected their activity for a short time
but did not limit their ability to perform duties; 8% reported symptoms that affected their activity fora
short time that was relieved by self-treatment with nonprescription medication; and fewer than 2%
reported that their symptoms were unrelieved by medication and that their ability to perform their duties
was limited for a short time. From 1.5% to 2.7% of women and 1.2% to 2.1% of men reported systemic
events leading to limitation of performing duties.

(c) Events or effects by gender: Individual injection-site and systemic events occurred more frequently
among women than men, but events in both genders were similar in resolving on their own over the
course of a few days without residual consequences. Between 4% and 14% of women had an
outpatient medical visit, compared to 2% to 5% of men. From 4% to 12% of women and 2% to 6% of
men reported they could not perform a duty for a short period after vaccination.

(d) Length of time to resolution: Muscle aches typically lasted between 7 hours and 3 days.




I. U.S. Forces Korea Vaccination Series

Citation: Centers for Disease Control & Prevention. Surveillance for adverse events associated with
anthrax vaccination - U.S. Department of Defense, 1998-2000. Morbidity & Mortality Weekly Report
(MMWR) 2000;49(Apr 28):341-5. Reprinted in JAMA 2000;283:2648-

9. http://mww.cdc.gov/epo/mmwr/preview/mmwrhtmi/mm4916a1.htm .

Hoffman K, Costello C, Menich M, Grabenstein JD, Oaks H, Engler RIM. Using a patient-centered
structured medical note for aggregate analysis: Determining the safety profile of anthrax vaccine at a
mass immunization site. Manuscript at journal, undergoing peer review.

Investigators: Department of Preventive Medicine, 1215t General Hospital, Seoul, Republic of Korea
Period of Observation: 1998 to 1999

Participants: 2,214 men, 610 women, 2,824 people total

Vaccine Studied: Lansing formulation

Study Design: Systematic recording of self-reported surveys when personnel returned for subsequent
doses of anthrax vaccine.

Findings: Regardless of gender, almost all reported events were localized or minor, self-limited, and did
not lead to impairment of work performance.

(a) Injection-site (“local”’) Reactions: Women reported lumps more frequently (50% to 62%) than did men (21% to
29%).

Mild (redness < 5 cm): Women (12% to 14%), men (7% to 8%)
Moderate (redness 5 to 12 cm): Women (11% to 13%), men (4% to 5%)
Large (redness > 12 cm): Women (2% to 4%), men (0.4% to 1%)

(b) Events Beyond the Injection Site (“systemic”): ltching was reported by 20% to 37% of women and
6% to 8% of men. Fever was reported by 2% to 4% of women and 1% of men. Chills were reported by
3% to 6% of women and 1% to 2% of men. Malaise was reported by 8% to 15% of women and 4% to
7% of men. Overall, 0% to 1.9% reported that their work activity had been limited to some extent or
were placed on limited duty. From 0% to 1.1% reported losing one or more days of duty; 0.4% to 1.7%
consulted a clinic for the reaction. One individual was treated in an emergency room (analyzed under
VAERS, below).

(c) Events or effects by gender: Overall, 60% to 68% of women and 32% to 40% of men reported at
least one adverse event after the first or second doses of anthrax vaccine.

(d) Length of time to resolution: Almost all reported events were localized or minor, self-limited, and did
not lead to impairment of work performance.




J. Reports involving Anthrax Vaccine Submitted to the FDA/CDC Vaccine Adverse Event Reporting
System (VAERS) and Evaluated by the Anthrax Vaccine Expert Committee

Citation: Centers for Disease Control & Prevention. Surveillance for adverse events associated with
anthrax vaccination - U.S. Department of Defense, 1998-2000. Morbidity & Mortality Weekly Report
(MMWR) 2000;49(Apr 28):341-5. Reprinted in JAMA 2000;283:2648-9.
http://www.cdc.gov/epo/mmwr/preview/mmwrhtmli/mm4916a1.htm.

Sever JL, Brenner Al, Gale AD, Lyle JM, Moulton LH, West DJ. Safety of anthrax vaccine: A review by
the Anthrax Vaccine Expert Committee (AVEC) of adverse events reported to the Vaccine Adverse
Event Reporting System (VAERS). Manuscript at journal, undergoing peer review.

Investigators: Civilian medical experts convened by US Department of Health & Human Services
(DHHS). Health Resources & Services Administration

Period of Observation: 1990 to present. Data collection and analysis ongoing

Participants: 1,563 vaccine recipients reflected in 1,652 VAERS reports (1,623 when duplicates are omitted), as
of October 2, 2001

Vaccine Studied: Lansing formulation

Note: The most detailed information on VAERS reports is maintained by the Food & Drug
Administration (FDA) and the Centers for Disease Control & Prevention (CDC). The following analysis
is based on VAERS information made available to the DoD. Questions involving more detailed
analyses should be referred to DHHS.

Study Design: DoD relays all reports (whether initiated by vaccinee, guardian, health-care provider, or
any other source) of adverse events after any vaccination to the Food & Drug Administration. FDA also
receives VAERS reports from other sources. FDA’s VAERS staff seeks additional medical records, if
needed, and follows subjects of these reports to gather information about symptom resolution.

At the request of DoD, the Department of Health and Human Services (HHS) established an Anthrax
Vaccine Expert Committee (AVEC) in October 1998 to review VAERS forms related to anthrax vaccine.
The AVEC independently reviews all anthrax vaccine-related reports received by VAERS. The AVEC
meets every 3 to 6 weeks, along with representatives of DoD, CDC, FDA, and HHS, to review all the
new anthrax adverse events reports submitted in the interim. The AVEC reviews the quality of the
submitted information, evaluates the reported event in the context of expected and unexpected adverse
events to vaccines, and assesses the cause-and-effect relationship of the event with the anthrax
vaccine. The AVEC also looks for any clinically significant patterns in the aggregate data.

Findings: To date, the AVEC reports that it has found nothing unexpected in the side-effect profile of
anthrax vaccine. The chairman of the AVEC stated, “Based on the review of these adverse events, it is
apparent that it is safe to continue the anthrax vaccine immunization program of the Department of
Defense and it is appropriate to continue to monitor the vaccine adverse events reports and review the
safety of the vaccine on an ongoing basis.”

As of October 2, 2001, the independent AVEC reviewed 1,623 unique VAERS reports related to
anthrax vaccination. The 1,623 reports were grouped into three main categories, based on effect on the
vaccine recipient’s functional status: hospitalization, loss of duty > 24 hours, and other (reports
involving neither hospitalization nor loss of duty > 24 hours).

Fifty-seven of the 1,623 reports involved hospitalization. The civilian panel found that 10 of the 57 "very




likely/certainly” or “probably” were caused by anthrax vaccine. All ten involved allergic, inflammation
reactions at the injection site.

For background, the other 47 hospitalizations (those not categorized as “very likely/certainly” or
“probably” caused by anthrax) vaccine involved the following diagnoses (update needed):

Abdominal pain (1-“unclassifiable” according to AVEC)

Acute encephalitis (1-“unrelated”)

Angioedema (1-“unrelated”)

Aplastic Anemia (1- “unclassifiable”)

Atrial fibrillation (1-“unlikely,” 1-“unclassifiable”)

B-cell lymphoma involving CNS (1-“unrelated”)

Bipolar psychiatric disorder (1--“unclassifiable,” 1-“unrelated”)
Blackout episode (1-"unrelated”)

Cardiac arrest (1-“unrelated”)

Cardiomyopathy with atrial fibrillation (1-“unlikely,” 1-"unrelated”)
Diabetes mellitus, insulin-requiring (1-“unclassifiable”)
Diabetes mellitus, non-insulin-requiring (1-"unrelated”)
Dysethesias (T1 and below) (1-“unclassifiable”)

Dyspnea (2-“unclassifiable”)

Endocarditis with perirectal abscess (1-“unrelated”)

Fatigue and injection-site inflammation (1-“possible”)

Febrile iliness (1-“unrelated”)

Guillain-Barré syndrome (GBS, 3-“unclassifiable,” 2-“unrelated”)
Idiopathic thrombocytopenic purpura (ITP, 1-"unclassifiable”)
Inflammation over olecranon process (1-“unrelated”)

Liver abscess with E. coli septicemia (1-“unrelated”)

Intestinal surgery (appendectomy) (1-“unrelated”)

Meningitis, aseptic (1-"unrelated”)




Meningitis, viral (1-“unclassifiable”)

Meningitis, unspecified (1-"unrelated”)

Multiple sclerosis (1-“unlikely”)

Neurological symptoms (facial weakness, slurred speech) (1-“unlikely”)

Neutropenia, fever (2-“unclassifiable”)

Pemphigus vulgaris (1-“unlikely”)

Progressive paralytic neurologic disease (1-“unlikely”)

Rash (1-“possible”)

Scleritis bilaterally (1-“unrelated”)

Seizure (1-“unrelated”)

Syncope (1-“unrelated”)

Systemic lupus erythematosus (1-“unlikely”)

Toxic epidermal necrolysis syndrome (1-“unrelated”)

Viral-like syndrome (2-"unrelated”)

Another 161 reports involved loss of duty > 24 hours (but did not involve hospitalization); the civilian
panel found that 89 of the 161 certainly or probably were caused by anthrax vaccine. These 89 reports
described injection-site reactions (52 reports), various rashes (9), acute allergic reactions (9), viral-like
symptoms (9), itching (2), gastroenteritis (2), muscle aches (2), bronchiolitis obliterans (1), tingling
sensation (1), photophobia (1), and swollen lymph nodes (1). Some reports described multiple

symptoms.

The balance of the 1,623 reports, 1,405, involved neither hospitalization nor loss of duty > 24 hours. All
were reviewed by the AVEC, which found no patterns of unexpected adverse events.

* Kk Kk

Separate analyses performed by the Anthrax Vaccine Immunization Program (AVIP) Agency indicate
there has been no clinically meaningful correlation between anthrax vaccine and reports of adverse
events involving hospitalization (all 57 reports) or loss of duty > 24 hours (all 161 reports) based on (a)
geographic clustering, (b) vaccine lot (manufacturing batch), or (c) Active- vs. Reserve Component
status.

No VAERS reports have been submitted regarding microbial contamination of vaccine vials.

(c) Events or effects by gender: A separate analysis performed by the Anthrax Vaccine Immunization
Program (AVIP) Agency indicate that there has been no correlation between anthrax vaccine and
reports of adverse events involving hospitalization (for any cause, not just reports judged by the AVEC
to be caused by the vaccine), based on gender.




(d) Length of time to resolution: Based on information available to the Anthrax Vaccine Immunization
Program (AVIP) Agency (some of which includes records with information redacted by the FDA), all
personnel described by VAERS reports judged by the AVEC to be “very likely/certainly” or “probably”
caused by anthrax vaccine have recovered or are recovering.




K. ROTC Cadets at Fort Lewis, Washington

Citation: Gunzenhauser JD, Cook JE, Parker ME. Acute side effects of anthrax vaccine in ROTC
cadets participating in advanced camp, Fort Lewis, 2000. Medical Surveillance Monthly Report 2001;7
(5):9-11.http://amsa.army.mil/1MSMR/2001/v07_n05.pdf.

Investigators: Preventive Medicine Service, Madigan Army Medical Center, Fort Lewis, Washington

Period of Study: Summer 2000

Participants: 73 cadets attending Advance Camp for the Reserve Officer Training Corps (ROTC) with
orders for follow-on training in Korea.

Vaccine Studied: Lansing formulation

Study Design: 25 cadets who inadvertently received a 1-ml dose of anthrax vaccine for their first dose
were contrasted with 48 cadets who received the proper 0.5-ml volume.

Findings:

(a) Injection-site (“local”’) Reactions: The most common symptom was sore arm, reported by 67% of
cadets, regardless of first dose received. The next three most common symptoms occurred more
commonly in the double-dose group: redness—39% vs. 19%, lump—44% vs. 29%, swelling—50% vs.
19%.

(b) Events Beyond the Injection Site (“systemic”): Of nine specific symptoms queried, similar
proportions of double- and standard-dose cadets reported one or more symptoms. However, 44% of
double-dose and 26% of standard-dose cadets reported three or more symptoms. Seventeen percent
of double-dose cadets and 7% of standard-dose cadets reported decreased performance after the
second anthrax vaccination. One cadet who received a doubled first dose attended sick call with a chief
complaint of feeling feverish and was returned to duty. There were no hospitalizations, ER visits, or
missed training related to vaccination.

(c) Events or effects by gender: Not analyzed by gender.

(d) Length of time to resolution: Ali reactions to the vaccine were mild and self-limited. None affected
cadet training.




Group llI: Studies from the 1990s, Database Analyses
L. USAF Air Combat Command Study, Langley Air Force Base

Citation Rehme PA, Williams R, Grabenstein JD. Ambulatory medical visits among anthrax vaccinated
and unvaccinated personnel after return from southwest Asia. Manuscript at journal, undergoing peer
review.

Investigators: USAF Air Combat Command, 18t Aerospace Medicine Squadron, Langley AFB, Virginia
Period of Observation: 1998 to 1999

Participants: 3,390 vaccinated men, 655 vaccinated women, 4,045 total vaccinated personnel;
compared to 962 unvaccinated men, 170 unvaccinated women, 1,132 total unvaccinated personnel,
5,177 people total, USAF personnel deployed to Southwest Asia between January and September
1998

Vaccine Studied: Lansing formulation

Study Design: Electronic records of anthrax vaccination were linked with electronic records of
ambulatory medical visits among vaccinated and unvaccinated personnel who had returned from
Southwest Asia in the previous 6 months.

Findings: No statistically significant associations between anthrax vaccination and any ambulatory
diagnosis were found. These diagnoses included allergy, arthropathy, circulatory, dermatological,
digestive, endocrine, headache/neurological, hearing, infectious/parasitic, injuries, mental health,
musculoskeletal, nasal, neoplastic, ocular, reproductive, respiratory, sleep disorders, urinary,
unexplained iliness, or more than one diagnosis. In addition, vaccination status did not cause any
statistically significant elevation in ambulatory visits for 16 specific diagnoses (e.g., autoimmune
disease, thyroid disorder, infertility, dizziness/syncope, tinnitus).

(a) Injection-site (“local”) Reactions: Not applicable.
(b) Events Beyond the Injection Site (“systemic”): No effects observed.

(c) Events or effects by gender: No difference in findings when men and women are considered
separately. No gender effects observed.

(d) Length of time to resolution: Not applicable, no hazard found.




M. Fort Stewart, Georgia, Reproductive Health Study

Citation: Wiesen AR, Littell CT. Relationship between anthrax vaccination and pregnancy, birth, and
adverse birth outcome among women in active service with the US Army. Manuscript at journal,
undergoing peer review.

Investigators: Department of Preventive Medicine, Winn Army/Community Hospital, 3rd Infantry
Division, Fort Stewart and Hunter Army Air Field, Georgia

Period of Study: January 2000 to March 2001

Participants: All 4,092 active-duty women aged 17 to 44 years old, assigned to either Fort Stewart and
Hunter Army Air Field

Vaccine Studied: Lansing formulation

Study Design: Cohort study of all active-duty women, 17 to 44 years old, assigned to either Fort
Stewart and Hunter Army Air Field, evaluating likelihood and outcomes of pregnancy, contrasting 3,136
women vaccinated against anthrax and 962 unvaccinated women.

Findings:

(a) Conception: 384 of the 3,136 vaccinated women became pregnant, compared to 129 of 962
unvaccinated women, statistically equivalent proportions.

(b) Giving Birth: 276 births resulted from 381 vaccinated women followed to term, compared to 77 births
resulting from 101 unvaccinated women followed to term, statistically equivalent proportions.

(c) Birth Defects: The adjusted odds ratio for low birth weight and vaccination was 1.3 (95% confidence
interval 0.2, 6.4), meaning no statistically significant elevation. The adjusted odds ratio for structural
abnormalities of cosmetic or surgical significance and vaccination was 0.7 (95% confidence interval 0.2,
2.3), meaning no statistically significant elevation. The adjusted odds ratio for any adverse birth
outcome and vaccination was 1.2 (95% confidence interval 0.5, 2.9), meaning no statistically significant
elevation.

(d) Length of time to resolution: Not applicable, long-term health effects sought but no hazard found.




N. Reproductive Outcomes of the Wives of Male Soldiers Vaccinated Against Anthrax (Preliminary
Report)

Citation: None yet, report in progress. Wojcik B, Abbott CA. Reproductive health outcomes in spouses
and neonates of anthrax-vaccinated male soldiers.

Investigators: Center for Health Education & Studies, Army Medical Department Center & School
Period of Study: January 1998 to August 2000

Participants: 237,022 active-duty Army male soldiers married to civilian women, contrasting 68,267
wives of anthrax-vaccinated men and 168,755 wives of anthrax-unvaccinated men. Pregnancy-related
hospitalizations occurred as follows: 5,153 women hospitalized with 17,909 diagnoses in the vaccinated
group and 28,117 women hospitalized with 89,108 diagnoses in the unvaccinated group. Further
analysis evaluated 4,425 deliveries to wives of anthrax-vaccinated men and 22,802 deliveries to wives
of anthrax-unvaccinated men.

Vaccine Studied: Lansing formulation

Study Design: Electronic records of anthrax vaccination were linked with electronic personnel records
and electronic medical records of obstetric and gynecologic outpatient visits and hospitalizations. First,
cohorts of anthrax-vaccinated and unvaccinated men were defined. From these cohorts, a smaller
secondary set of cohorts of their wives was defined. Paternity of the husband for the offspring was
assumed.

Findings:

(a) Rates of various hospitalizations did not differ significantly between the wives of anthrax-vaccinated
men and the wives of anthrax-unvaccinated men.

Condition IFraction of Wives, [Fraction of Wives, Statistical
Vaccinated Group |Unvaccinated Group  |Finding

(ICD-9 code)

Menstrual disorders (626) 0.8% 0.6% p=0.09

[Infertility (628) 0.2% 0.2% p=0.55

[Ectopic pregnancy (630-633) 0.7% 0.6% p=0.16

Complications of labor 28.5% 28.2% p=0.50

(660-69)

Normal pregnancy (V22) 0.2% 0.2% p=0.13

High-risk pregnancy (V23) 0.8% 0.9% p=0.37

(b) Outcomes of delivery did not differ significantly between the wives of anthrax-vaccinated men and
the wives of anthrax-unvaccinated men.

[Birth Outcome Deliveries Among Deliveries Among Statistical
\Vaccinated Group Unvaccinated Grp Finding

Single live born 98.8% 98.4% p=0.21

Single stillborn 0.3% 0.5%

Twins, both live born 0.9% 1.1%

Twins, both stillborn 0.0% (n=0) 0.0% (n=5)




|Length of stay > 4 d 8.0% I8.4% | |

(c) Length of time to resolution: Not applicable, long-term health effects sought but no hazard found.




O. USAF Vision Study

Citation: Gibson RL, Hinten SR. Study of the effects of anthrax immunization on vision. Institute for Environment,
Safety, & Occupational Health Risk Analysis, Brooks Air Force Base, Texas. Full manuscript for publication
nearing completion.

Investigators: Force Health Protection and Surveillance Division, Institute for Environment, Safety, &
Occupational Health Risk Analysis (IERA/RSRH). Personnel were seen by Aeromedical Consult Service, United
States Air Force School of Aerospace Medicine.

PHASE |
Period of Observation: 1998 to 1999
Participants: 178 case subjects with vision change (161 men and 17 women) and 1,803 control
subjects without vision change (1,744 men and 59 women), 1,981 people total, USAF aircrew
members, deployed worldwide
Vaccine Studied: Lansing formulation
)esign: Aviators who suffered a change in vision sufficient to jeopardize flying status were enrolled as
cases, with ten age-matched controls identified from automated records of physical examinations. Next,
the vaccination status of cases and controls were determined from the anthrax vaccination database.
Findings: Seventeen of 95 cases (18%) had received at least one dose of anthrax vaccine, compared
to 451 of 1,060 control aviators (43%). The resulting odds ratio of 0.30 (95% confidence interval: 0.18
to 0.52) provides evidence that vaccination is not associated with vision change. Technically, the value
less than one (with a confidence interval that excludes one) implies that vaccination is protective
against vision change, but such a phenomenon is not biologically plausible.
(a) Injection-site (“local”’) Reactions: Not applicable.
(b) Events Beyond the Injection Site (“systemic”): Vaccination is not associated with vision change.
(c) Events or effects by gender: Not applicable, no effect observed.
(d) Length of time to resolution: Not applicable, long-term health effects sought but no hazard found.
PHASE 1l
Period of Observation: 1998 to 1999

Participants: 448 case subjects with vision change and 510 control subjects without vision change, 958
people total, USAF aircrew members, deployed worldwide

Vaccine Studied: Lansing formulation
Study Design: Medical records with pairs of physical examination data were collected that recorded
changes in visual acuity. Next, the vaccination status of cases and controls were determined from the

anthrax vaccination database.

Findings: 109 of 448 aviators (24.4%) with visual acuity change had been vaccinated against anthrax,




compared to 134 of 510 (26.3%) of aviators without visual acuity change. The resulting odds ratio of
0.90 (95% confidence interval: 0.68 to 1.20) provides evidence that there is no association between
anthrax vaccination and changes in visual acuity.

(a) Injection-site (“local”) Reactions: Not applicable.

(b) Events Beyond the Injection Site (“systemic”): Vaccination is not associated with vision change.

(c) Events or effects by gender: Not applicable, no effect observed.

(d) Length of time to resolution: Not applicable, long-term health effects sought but no hazard found.




P. Army Aviator Flight Physical Examination Study

Citation: Mason KT, Grabenstein JD, McCracken LR. Hearing loss after anthrax vaccination among US
Army aircrew members. Manuscript at journal, undergoing peer review.

Investigators: Aviation Epidemiology Data Register, US Army Aeromedical Activity, US Army
Aeromedical Center, Fort Rucker, Alabama (www.rucker.amedd.army.mil)

Period of Study: 1998 to 2000

Participants: 3,356 matched pairs of anthrax vaccinated and unvaccinated aircrew members (6,712
personnel), matched by gender, race, age, class of flying duties and service component.

Vaccine Studied: Lansing formulation

Study Design: Matched pairs were contrasted for the presence of hearing loss, defined as a > 15
decibel hearing loss in any frequency in any ear when comparing the audiology examination before and
after the first anthrax vaccination date of vaccinated personnel

Findings:

(a) Among the 3,356 matched pairs, 83 pairs had a hearing loss in both the vaccinated and
unvaccinated individual, whereas 2,439 pairs had no hearing loss in either the vaccinated and
unvaccinated individual. In 429 pairs, the unvaccinated individual had a hearing loss, but the vaccinated
person did not. In 405 pairs the converse was true: the vaccinated individual had a hearing loss, but the
unvaccinated person did not. Thus, the odds ratio for hearing loss due to vaccination is 0.94 (95%
confidence interval: 0.82, 1.09), meaning that anthrax vaccination is unrelated to hearing loss.

(b) Similarly, no significant elevations in the rates of the following conditions were detected in matched-
pairs analysis:

weight loss or gain of 20 pounds or more
hypertension > 140/90 or began taking antihypertensive medication
abnormal change in blood pressure
abnormal hematocrit
intraocular hypertension > 21 or began taking medication for glaucoma
stereopsis greater than 40-second arc
abnormal stereopsis
loss of vision of 1 or more Snellen lines
loss of vision of 2 or more Snellen lines
loss of vision of 3 or more Snellen lines

development of proteinuria, glycosuria, or hematuria




fasting blood sugar > 115 or diagnosis of diabetes mellitus

(d) Length of time to resolution: Not applicable, long-term health effects sought but no hazard found.




Q. Defense Medical Surveillance System (comparison of hospitalization rates for selected diagnoses
before and after introduction of Anthrax Vaccine Immunization Program)

Citation: Lange JL, Lesikar SE, Brundage JF, Rubertone MV. Screening for adverse events following
anthrax immunization using the Defense Medical Surveillance System

. Full manuscript for publication nearing completion.

Investigators & Design: The Defense Medical Surveillance System (DMSS) is a longitudinal, relational
database of personnel and demographic data, augmented with military experience and medical event
data for active-duty personnel in each of the military services. The DMSS is coordinated by the Army
Medical Surveillance Activity (AMSA, www.amsa.army.mil), a component of the US Army Center for
Health Promotion & Preventive Medicine (USACHPPM, http://chppm-www.apgea.army.mil).

Period of Study: 1998 to 2001
Vaccine Studied: Lansing formulation
|. TRENDS OVER TIME

[Note: graphics available at http://www.anthrax.osd.mil/Site_Files/articles/INDEXclinical/safety reviews.htm]

The rate of hospitalization for any cause among Service Members assigned to US Forces Korea shows
a steady decline since 1993, despite introduction of the hepatitis A vaccination program in 1996 and the
anthrax vaccination program in 1998. These data are especially meaningful, given that all military
personnel in Korea received anthrax vaccine between August 1998 and November 2000. The evidence
shows that there has not been an increase in hospitalizations in a theater where all Service members
were vaccinated against anthrax and all hospitalizations are recorded electronically.

The rate of death due to illness for any cause at any location among active-duty Service Members has
stayed steady or declined slightly, despite introduction of a hepatitis A vaccination program in 1996 and
the anthrax vaccination program in 1998.

The rates of hospitalization for diagnoses alleged to be related to anthrax vaccination (including
leukemia, Guillain-Barré syndrome, erythema multiforme, thyroid disorders, multiple sclerosis, lupus
erythematosus, and aortic aneurysm) are essentially unchanged since 1993, despite introduction ofa
hepatitis A vaccination program in 1996 and the anthrax vaccination program in 1998.

Analysis of trends over time is helpful, but not as meaningful a comparison as when the health
experiences of vaccinated and unvaccinated Service Members are contrasted directly. Such analyses
appear in the next section.

Il. DIRECT COMPARISONS OF VACCINATED & UNVACCINATED PEOPLE

[Note: graphics available at hitp:/iwww.anthrax.osd.mil/Site_Files/articles/INDEXclinical/safety reviews.htm]

st scientifically powerful evidence for the safety of this vaccine comes from the Defense Medical
Surveillance System, which establishes that anthrax-vaccinated and -unvaccinated personnel are
hospitalized and visit outpatient clinics at basically the same rates, both overall and for each organ
system of the body. For example, one per 35 anthrax-vaccinated people is hospitalized each year,
compared to one per 28 unvaccinated people hospitalized per year. Anthrax-vaccinated personnel are
as healthy (and as sick) as unvaccinated personnel.




Automated records of immunization and hospitalization were linked electronically. This analysis
consisted of 757,540 person-years of experience in the anthrax-vaccinated group and 3,430,459
person-years experience in the anthrax-unvaccinated group. A person-year is analogous to a man-
hour. Effectively, it is the experience of one person followed for one year of time. Two people followed
for 6 months each also constitutes a person-year.

Rates of hospitalization for each of 14 major diagnostic categories among anthrax vaccine recipients
were contrasted with Service Members (SMs) who have not received anthrax vaccine. The rate of
hospitalization for each of the 14 major diagnostic categories was the same for SMs vaccinated or
unvaccinated against anthrax. These categories include Blood and Blood Formation, Circulatory,
Digestive, Endocrine / Immunology / Metabolic, Genitourinary-Female, Genitourinary-Male, Infectious
Disease, Mental Health, Musculoskeletal / Connective Tissue, Neoplasms, Nervous System,
Respiratory, Skin, Injury or Poisoning, and lll-Defined Conditions.

The accompanying table shows the rate of hospitalization for each category per 100,000 Service
Members per year, differentiating people vaccinated or unvaccinated against anthrax. The next column
shows the ratio (the unadjusted ratio) of these two rates. If the rates between two groups are the same,
the ratio is one.

The column labeled “adjusted ratio” uses the standard statistical method known as regression to
remove the effects of age, gender, rank, deployment, service, ethnicity, previous hospitalization,
calendar year, and occupation. Statistical adjustment simplifies the comparison to just the effect of the
vaccine, holding other effects constant, providing an apples-to-apples comparison. The adjusted ratio is
a more specific measure of the relationship between anthrax vaccination and hospitalization.

To account for the inherent variability in measures such as these, the 95% confidence interval is
provided. The 95% confidence intervals (Cls) are the range of values within which the true value would
lie 95% of the time, if you repeated the analysis multiple times. The 95% Cls shown are for the adjusted
rate ratios. For a rate ratio to find a “statistically significant elevation,” the confidence interval would
have to be entirely above 1.00.

* Finding: Assessing 14 broad categories of hospitalization, rate ratios for vaccinated active-duty Service
Members are comparable to SMs unvaccinated against anthrax. None of the rate ratios is elevated. The rates of
hospitalization are essentially the same for vaccinated and unvaccinated Service Members. [Details appear in the
graphic.]

Within these 14 broad categories of hospitalization, specific diagnoses are of interest. Another
accompanying table shows the rates of hospitalization for various disorders alleged to be associated
with anthrax vaccination. The accompanying table shows data for lymphatic cancers (such as
leukemia), thyroid disorders, multiple sclerosis, Guillain-Barré syndrome, disorders of the ear, asthma,
ulcers or gastritis, joint problems (arthropathies), diffuse disorders of connective tissue (e.g., lupus
erythematosus), heart rhythm, or complications of surgery or medical care not elsewhere classified. As
with the major categories above, no rate ratio is elevated for vaccinated active-duty Service Members,
compared to SMs unvaccinated against anthrax.

* Finding: Again, none of the rate ratios is elevated for vaccinated active-duty Service Members, compared to
SMs unvaccinated against anthrax. The rates of hospitalization are essentially the same for SMs vaccinated or
unvaccinated against anthrax. [Details appear in the graphic.]

Similarly, rates of outpatient medical visits (ambulatory visits) for each major diagnostic category
among anthrax vaccine recipients was contrasted with Service Members (SMs) who have not received
anthrax vaccine.

* Finding: None of the rate ratios is elevated for vaccinated active-duty Service Members, compared to SMs
unvaccinated against anthrax. The rate of outpatient visits for each major diagnostic category was comparable for




SMs vaccinated or unvaccinated against anthrax. [Details appear in the graphic.]

Again, within these broad categories of outpatient medical visits, specific diagnoses are of interest.
Another accompanying table shows the rates of outpatient visits for various disorders alleged to be
associated with anthrax vaccination. The accompanying table shows data for thyroiditis,
hypothyroidism, muitiple sclerosis, Guillain-Barré syndrome, visual disturbances, vertigo, asthma,
migraine, rheumatoid arthritis, lupus erythematosus, heart rhythm, atherosclerosis, diabetes mellitus,
testicular dysfunction, ulcerative colitis, erythema multiforme. As with the major categories above, none
of these rate ratios is elevated for vaccinated active-duty Service Members, compared to SMs
unvaccinated against anthrax.

* Finding: None of the rate ratios is elevated for vaccinated active-duty Service Members, compared to SMs
unvaccinated against anthrax. The rates of outpatient medical visits are essentially the same for SMs vaccinated
or unvaccinated against anthrax. [Details appear in the graphic.]

For a third analysis, only incident hospitalizations and outpatient medical visits were considered.
Incident visits are defined here as the first visit for a given diagnosis, regardless of inpatient or
outpatient setting. This approach removes some practice-pattern differences that exist across the wide
range of military treatment facilities around the globe, as well as removing the effect of repeat visits for
the same diagnosis. Incident analysis emphasizes the number of people with a diagnosis, with less
focus on the number of visits they experienced. Again, for each major diagnostic category among
anthrax vaccine recipients was contrasted with Service Members (SMs) who have not received anthrax
vaccine.

* Finding: None of the rate ratios is elevated for vaccinated active-duty Service Members, compared to SMs
unvaccinated against anthrax. The rate of incident visits for each major diagnostic category was comparable for
SMs vaccinated or unvaccinated against anthrax. [Details appear in the graphic.]

Once again, within the broad categories, we analyzed the same specific diagnoses.
* Finding: As with the major categories above, none of these rate ratios is elevated for vaccinated
active-duty Service Members, compared to SMs unvaccinated against anthrax. The rates of outpatient

medical visits are essentially the same for SMs vaccinated or unvaccinated against anthrax.

Gender-Specific Effects: When these analytic approaches are repeated looking at men and women separately,
we again find that

a. anthrax-vaccinated women are hospitalized and have outpatient medical visits at the same rates as
unvaccinated women.

b. anthrax-vaccinated men are hospitalized and have outpatient medical visits at the same rates as
unvaccinated men.




Group IV: Other Studies

R. Mycoplasma Study

Citation: Hart MK, DelGiudice RA, Korch GW. Absence of Mycoplasma contamination in anthrax
vaccine. Full manuscript accepted by Emerging Infectious Diseases, estimated publication late 2001.

Investigators: US Army Medical Research Institute of Infectious Diseases and National Cancer Institute.

Period of Study: 2000

Participants: Laboratory study. No human subjects. Twenty vials of anthrax vaccine from four lots
retrieved from eight military clinics across the United States. The vials were divided into two matched
sets and sent to both the National Cancer Institute for live mycoplasma organisms by culture in
anaerobic SP-4, anaerobic DM-1, and aerobic M-CMRL media. Charles River Tektagen (Malvern, PA)
tested the second set for mycoplasma DNA by polymerase chain reaction (PCR) assay.

Vaccine Studied: Lansing formulation

Jesign: Laboratory analysis of the presence of mycoplasma in anthrax vaccine, and the ability of
containers of anthrax vaccine to support the growth of mycoplasma bacteria [a putative cause of illness
among Gulif War veterans].

Findings:

(a) Contents of vials of anthrax vaccine were cultured in three media at several dilutions, but
mycoplasma did not grow.

(b) To test the ability of mycoplasma to survive in the vaccine, 154 million colony-forming units of live
Mycoplasma fermentans were intentionally placed into vaccine vials, mixed, incubated, and sampled
24, 48, and 72 hours later. Inactivation of mycoplasma by the preservatives in the vaccine was rapid, as
no growth was detected from any of the samples taken at any time point.

(c) Testing for the presence of mycoplasma DNA produced negative results for all 10 lots evaluated.
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